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THE MAGNETIC FIELD STRUCTURE OF THE LMC 2 SUPERSHELL: NGC 2100 
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abstract 

We present U,B,V,R,I imaging polarimetry of NGC 2100 and its surrounding environment, which 
comprise a part of the LMC 2 supershell. The morphology of the observed position angle distribution 
provides a tracer of the projected magnetic field in this environment. Our polarization maps detail 
regions exhibiting similarly aligned polarization position angles, as well as more complex position angle 
patterns. We observe regions of coherent fields on spatial scales of 42 x 24 pc to 104 x 83 pc, and infer 
projected field strengths of '-^14-30/xG. We propose that the superposition of global outflows from the 
LMC 2 environment, as well as outflows created within NGC 2100, produce the unique field geometry 
in the region. 

Subject headings: ISM: bubbles — ISM: magnetic fields — Magellanic Clouds — open clusters and 
associations: individual (NGC 2100) — techniques: polarimetric — stars: individual 
(HIP 21556) 



1. INTRODUCTION 

Magnetic fields are known to align dust grains, hence 
influence astrophysi cal processes, in a wide va riety of en- 
vironments (see e.g. lGoodmanl[T996H L azaria J2003) . The 
alignment of gr ains in the diffuse interstel lar medium of 
the Milky Way ("Mathewson fc Fordl[T9 70a^ and the Mag- 
ellanic Clouds (Mathcwson fc FordI 1970b) has long been 
known from linear polarization studies, which measure 
the dichroic absorption of starlight. Similarly, polarimet- 
ric observations indicate grains m ay also be aligned in 
env ironments such as dark clouds fcazarian et al.l Il997t 
iHTl debrand et al. 1999), and the c i rcumstcUar environ - 
ments of voung (lAitken et all Il993t iTamura et all 119990 
and old (lAitken et al.lll995l ) stars. As reviewed within 
lLazarianl(|2003ir a number of alignment mechanisms have 
been proposed over the past sixty years, and it is likely 
that the local conditions of each astrophysical environment 
will dictate the relative importance of each of these pro- 
posed alignment mechanisms. Characterizing the typical 
polarimetric behavior in each of these environments offers 
one avenue to constrain the relative importance of these 
mechanisms in each environment. 

Massive stars in OB associations provide a rich source 
of outflows from stellar winds and supernovae explosions; 
the interaction of such outflows with the surrounding inter- 
stellar medium (ISM) is known to create large supershells. 
Observations suggest that some of these shells may be 
magnetized, wit h typical fields strengths of at least several 
to te ns of /LtG (jValleel Il993l Il994l : IPerevra fc MagalhaesI 
I2007D , and it is expected that these fields can infiuence the 
dynamical evolution of shells, including cons training their 
expansion (|Mineshige erallll993t iTomisakal [T99aL With 
a diameter of ~ 900 pc, LMC 2 was initi ally identified a s 
a supershell based upon its morphology (|Meaburnlll980f) . 
The kinematics of th e LMC 2 supershell has been a sub- 
ject of some debate: ICaulet et al.l (|1982D suggested that 
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LMC 2 was expandi ng as a cohesiv e struc t ure; however, 
foUow up st udies by Meaburn et al.1 (I1987D . iPoints et al.l 
(|1999f) and lAmbrocio-Cruz et al.l (|2004D argue against a 
global expansion, asserting the structure is a conglomera- 
tion of localized expanding structures. Observed extended 
X-ray emission in the region led Wang fc Helfand (199lJ) to 
suggest that LMC 2 was formed as a result of a superbub- 
ble breaking out from the plane of the Large Magellanic 
Cloud (LMC). 

The richest of the 29 stellar associat ions i n the direc- 
tion of LMC 2 identified by .Hodge fc Wrightl (|1967[) pro- 
jected to lie interior to LMC 2 is NGC 2100. Given its 
age, ~15 Myr (jCassatella et al.lll996f) . |Points et al] (|1999f) 
has postulated that all of NGC 2100's O stars have ex- 
ploded as supernovae, implying that it has played an im- 
portant role i n sha ping t he observed structure of LM C 2. 
iPoints et all (|1999D and lAmbrocio-Cruz et all (|2004f) ob- 
served complex Ha velocity components which vary across 
the extent of NGC 2100, suggesting the presence of a tur- 
bulent interstellar environment. The interstellar polariza- 
tion near NGC 2100 is also known to differ from gen- 
eral behavior of the LMC (0.32 - 0.57% at position an - 
gles of 28-45°, 'Wisniewski"2005!; IWisniewski et al.ll2007D : 
iMathewson fc F ord (1970b) observed a strong focusing of 
magnetic lines around 30 Doradus (30 Dor), which is lo- 
cated ~16f west of the LMC 2 supershell. 

In this paper, we present detailed polarization maps of 
NGC 2100 and its surrounding environment, which reveal 
evidence of a complex magnetic field morphology. These 
data provide diagnostics of the grain alignment mecha- 
nisms which likely dominate in such dynamic astrophys- 
ical environments. In Section 2, we describe our polari- 
metric observations. Polarization maps and estimates of 
projected magnetic field strengths are presented in Section 
3. In Section 4, we present a discussion of these results 
and the clues they may offer towards understanding the 
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formation and evolution of the LMC 2 supershell. 



2. OBSERVATIONS 

Imaging polarimetry of NGC 2100 and its surrounding 
field were obtained at the CTIO 1.5 m telescope, as sum- 
marized in Table 1. We used the F/7.5 secondary config- 
uration, yielding a 15'.0 field of view and a 0'.'44 pixel"^ 
scale. Data were recorded with the telescope's standard 
Cassegrain focus CCD (CFCCD), a 2048 x 2048 CCD 
which was read out in dual amplifier mode. The standard 
telescope configuration was modified by the addition of a 
rotatable half-wave plate, followed by a dual calcite block 
(Savart plate) placed in the first filter wheel. This dual 
calcite analyzer, whose optical axes were crossed to min- 
imize astigmatism and color effects, simultaneously pro- 
duced two orthogonally polarized images of all objects, al- 
lowing for the near complete cancellation of all background 
sky p olarization, as well as atmospheric transparency ef- 
fects (jMagalhaes et al.1ll996l) . A small imperfection in the 
calcite block was masked out, shrinking the effective field 
of view of the instrument by 2.'0-3f0 arcminutes in the 
southeast corner of the CCD and by ~1.'5 in the northeast 
and northwest corners of the chip. Standard Johnson U, B, 
V, R, and I filters were housed in the second filter wheel. 
Images were taken at 8 wave-plate positions, each sepa- 
rated by 22.5°, allowing us to derive full linear polarization 
measurements for NGC 2100. Addition al information re- 
garding this instrument can b e fou nd in Magalhaes et a l.1 
Melgareio et al.l ()2001[ ). and lPerevra fc M agalhaes 




The polarization data we discuss represent the super- 
position of two components of distinctly different origin, 
namely interstellar and intrinsic polarization. Intrinsic po- 
larization can arise from a variety of scattering mecha- 
nisms within the circumstellar environment of a host star, 
while interstellar polarization results from dichroic absorp- 
tion of starlight by aligned interstellar dust grains located 
along the line of sight. Most of our targets should be nor- 
mal main-sequence stars which are not characterized by 
the presence of an extended (or asymmetrical) circumstel- 
lar envelope, hence they will exhibit no intrinsic polar- 
ization at the precision level of our measurements. The 
statistical analysis of the total polarization observed for 
each of our targets should thus provide an accurate di- 
agnos tic of the interstellar polarization along the line of 
sight ("McLean fc Clarke"l97a iPerevra fc Magalhaesll2002l : 
'Wisnicwski et al. 2003, 2003). Furthermore, given the 
LMC's large distance of 50 kpc (jFeastj [T99ll ). any spa- 
tial variability we detect in this interstellar polarization 
component must be the result of a change in the magnetic 
field or interstellar dust grain properties within the LMC, 
rather than a projection of Galactic interstellar medium 
properties. 

3.1. Polarization Maps 

In Figures 1-5 we present the polarization in the U, B, 
V, R, and I filters for NGC 2100 and its surrounding field. 
Polarization vectors are overplotted on Digitized Sky Sur- 
vey2 (DSS2) red (V, R, and I filters) and blue (U and 
B filters) images which span 0.5 square degrees, allowing 
one to place the polarization of NGC 2100 in the con- 
text of the LMC 2 supershell. A more detailed image of 
LMC 2's nebulosity, including identification of the major 
OB associations in the area, can be seen in Figure Ic of 
[Points et al.l ([1999'). To exclude likely spurious detections, 
we have only plotted objects with the following properties: 
0.1% < polarization < 3.0% and p/ap > 3.0. 

Numerous trends in the morphology of the polariza- 
tion vectors in each of the filters can immediately be 
seen. The magnitude of a typical polarization vector is 
~ 1.5%, which is significantly higher than the average 
polarization observed throu ghout the LMC (jWisniewskil 
l2005t IWisniewski et al.ll2OO70 . While polarization position 
angles (PA) tend to be coherent on small spatial scales, 
large-scale variability across the field of view of the data 
set is immediately apparent. The patterns traced by this 
large-scale variability are consistent across every filter, in- 
dicating the phenomena represent real features. 

To further explore these large-scale position angle 
trends, we divided our field of view into 5 smaller spatial 
scales which each seemed to possess one unique, average 
position angle. We assign the arbitrary labels A-E to these 
fields, and show these fields in the R filter in Figures 6-10. 
Note that we have only plotted all objects with 0.1% < 
polarization < 3.0% and p/cTp > 3.0 in these figures. The 
mean position angle, FHWM of gaussian fits to the sam- 
ples, standard deviation (in radians) of objects within the 
gaussian fit for each area, and spatial extent of each area, 
assuming a distance of 50 kpc, are tabulated in Table 2. 
The polarization position angle histograms used to derive 

^ IRAF is distributed by the National Optical Astronomy Observatories, which are operated by the Association of Universities for Research in 
Astronomy, Inc., under contract with the National Science Foundation. 



Basic image processing was done in IRAF0 using stan- 
dard techniques. After deriving aperture photometry for 
our images, the least squares solution of the 8 wave-plate 
positions, calculate d with th e PCCDPACK polarimetric 
reduction package (|Perevral 2000). yielded linear polar- 
ization measurements. The residuals at each wave-plate 
position, ipi, with respect to the expected cos iipi curve 
constitute the uncertainties in our data; these are consis- 
tent with the theoretically expected p hoton noise errors 
(jMagalhaes. Benedetti. fc Rolandlll984f) . 

Instrumental polarization effects were determined from 
observations of polarized and unpolarized standard stars, 
obtained nightly during our ten day observing run in 2001. 
These data are self-consistent and agree with observations 
obtained in a subsequeii t eleven day observing run in 2002 
(jWisniewski et al.ll2003D using the same instrument, illus- 
trating its excellent stability. The instrumental polariza- 
tion was measured to be within 0.03% (I filter) to 0.07% (B 
filter), thus no correction was applied to our data. Note 
that due to a lack of known faint unpolarized standard 
stars, we used the M star HIP 21556 as an unpolarized 
standard star for the B, V, R, and I filters. Given its 
nearby location (d=ll pc) and spectral type, one would 
not e xpect such an o bject to exhibit significant polariza- 
tion (|Tinbergenlll982f) . Indeed, observations of this target 
during our 2001 and 2003 observing runs showed it to be 
unpolarized. 

3. RESULTS 
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these parameters are also given in Figures 6-10. 

The position angle rotation to the north, west, and south 
of NGC 2100, apparent by casual inspection of Figures 1- 
5, is indeed real as we measure the mean PA to vary from 
76° to 122° to 94° in Figures 7-9 respectively. Figure 10 
depicts spatial area E, immediately west of NGC 2100, 
showing PA alignment at 167°. The dramatic curvature 
in the field pattern traced out in areas B-E in the area 
west of NGC 2100 qualitatively matches a similar "bubble- 
li ke" pattern seen in the Ha image of the LMC 2 region 
of [Points et al.l (|1999D . e.g. their Figure la. 

Systematic alignment in the eastern portion of our field 
of view is less dramatic, as seen in Figure 6 which de- 
picts area A. We find position angles in area A tend to 
be < 90°, and find suggestive evidence that the PA distri- 
bution in this spatial region may be fit by two gaussians 
at 29° (FWHM = 25°) and 64° (FWHM = 22°) respec- 
tively. The constituents of these two possible gaussian dis- 
tributions occupy no unique spatial regions: it is possible 
that the observed distributions originate at slightly differ- 
ent distances within the LMC 2 neighborhood, projecting 
themselves onto common spatial regions. Alternatively, 
it is possible that large-scale LMC-2 flows to the west of 
NGC 2100 are interacting with velocity fields from within 
NGC 2100 to produce the observed apparent superposition 
effects. 

The projected spatial extent of regions with definitive, 
coherent position angle alignment varies from 42 x 24 pc, 
associated with region E, to 104 x 83 pc, associated with 
region B. We note the suggestive presence of smaller align- 
ment trends within and outside of some of these desig- 
nated areas. Due to small number statistics, it is unclear 
whether such features are real, hence illustrating common 
alignment on finer scales, or whether they are the result of 
small intrinsic polarization components adding small scat- 
ter to the data set. Deeper polarimetric mapping of the 
region would clarify the presence of small-scale alignment 
by providing a larger statistical database. If our polariza- 
tion maps are inde ed tracing some of the larger structures 
in the Ha maps of lPoints et al . (1999), then we would ex- 
pect deeper polarization maps to trace many of the finer 
nebulosity seen in such images. 

3.2. Estimating B Fields 

A formalism for estimating magnetic field strengths 
from polarimetric ob s ervati ons was developed by 
IChandrasekhar fc Fermil (|1953( )(C-F technique), and has 
been sin ce modified to ac c ount for variou s inadequacies 
(see e . g. [GoodmanI ([19961) : IZweibell (|1996[ ): |Heitsch et al 
(2001); Crutchcr (2004)). As summarized by Heitsch ct al.' 
( 2001) : Henning et al.. (2001) and .Perevra fc Magalhaea 
()2007t ). while the C-F method is a commonly used tech- 
nique to estimate magnetic field strengths, its use is dubi- 
ous in cases of, amongst other factors, large polarization 
position angle dispersions and large turbulent velocity 
dispersions. We have used the description provided by 
equation 7 of iHeitsch erall (|200lD . 

B-y^-p{^) (1) 

, where p is the mean density, cr{vios) is the dispersion in 
the line-of-sight velocity, and a(tanS) is the dispersion in 



polarization position angles, i.e. the difference, within the 
distribution, between the position angle of a given object 
and the average position angle. This description was used 
as it eliminates the small angle approximation present in 
the original formalism; furthermore, it includes a factor of 
1/2 to account for the field overestimati on provided by t he 
classical Chandrasekhar- Fermi method (|Crutcheij|2004l ). 

We were able to measure position angle dispersions for 
regions B-E of our dataset using PCCDPACK and tab- 
ulate the standard deviation of these values, ij{tan5) in 
Table 2. [Points et al.l ()1999D reported a HI number den- 
sity of 3-4 cm~^: we assumed a number density of 4 cm~^ 
in our calculations. We estimated the line of sight ve- 
locity for our r e gions from the HI velocities reported by 
iMeaburn et al.l (|1987D for their region 43, corresponding 
to the approximate location of NGC 2100, (Tuios = 52 km 
s^^. This dispersion i s consistent w ith the FWHM of Ha 
velocities reported bv lPoints et al.l ((19990 across their E-I 
spectroscopic cut. The resulting magnetic field strengths 
for our fields range from 14-30 /iC, as tabulated in Table 2. 
We stress that these field values should only be considered 
crude estimates: detailed measurements of the gas veloc- 
ity dispersions and densities corresponding to the specific 
spatial regions in which we observed polarization position 
angle dispersions are needed to further refine these field es- 
timates. Nevertheless, our derived range of field strengths 
are consistent with the stren gth of random f ield f luctua- 
tions in the LMC reported bv lGaensler et al.l (|2005D . espe- 
cially those located nearby supernova remnants and wind 
bubbles, which were quoted to be ~8 p.G by these authors. 

4. DISCUSSION 

We now explore some of the implications of the polar- 
ization maps presented in Section 3.1. Our polarization 
maps of NGC 2100 and its nearby environment indicate 
the presence of a sizable magnitude of interstellar polar- 
ization, ~ 1.5% which experiences systematic position an- 
gle changes. We attribute this position angle variability to 
changes in the orientation of the projected magnetic field. 
It is equally likely that the third dimension of this field 
also varies. The only effect such a variation would have 
on our data set would be additional dispersion in the dis- 
tribution of polarization levels. While a wide distribution 
is observed, other factors such as the presence of small in- 
trinsic polarization components in objects, small variabil- 
ity in the distance of objects within our field of view, and 
changes in the polarizing properties of the grains across the 
field of view, i.e. changes in grain size, shape, or composi- 
tion, also likely serve to broaden the observed distribution. 
Additional observatio nal tools, such as that provided by 
atomic alignment ( Ya n fc Lazar ian 2006), could be used 
to provide an independent measure of the localized three- 
dimensional magnetic field. 

4.1. Origin of Position Angle Variations 

We consider the origin of the position angle variability 
detailed in Section 3.1. Given the dynamic nature of the 
region, it seems plausible to expect the complex field pat- 
terns, which align grains to produce the observed polar- 
ization, to be driven by the various outfiows present. Such 
a scenario is supported by the possible tracing of large 
Ha features by our data, as noted in Section 3.1. The 
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morphological details of Figures 1-5 suggest that the field 
patterns are not solely guided by the stellar outflows and 
supernovae remnants of NGC 2100. Studies of the inter- 
stellar polarization surrounding other young LMC clusters 
and OB associations with similar hot star con tents do not 
illustrate these types of comp lex field patterns (jWisniewskil 
120051: IWisniewski et al.|[2007l ). Within the LMC 2 environ- 
ment, the western side of NGC 2100 shows complex field 
patterns while the eastern side of the cluster only displays 
moderate evidence of cohesive field alignment. No asym- 
metry in the distribution of massive stars or their remnants 
in this cluster has been observed, thus we don't expect 
winds or outflows from NGC 2100's massive star popula- 
tion to be responsible for producing these field patterns. 
Rather, we speculate that other large-scale flows might 
play a major role in twisting field lines in the observed 

p atterns. 

[Points et al.l (|1999[ ) suggest that rather than being a co- 
hesively expanding shell, the geometry of LMC 2 is that 
of two HI sheets enclosing a region of hotter gas. They 
suggest both cavity material and the surface of the HI 
sheets are being swept eastward across the complex by 
the outflows of material located on the western edge of 
the region. We speculate that such general, large-scale 
flows, carrying with them local magnetic field lines, might 
move past the northern and southern boundaries of NGC 
2100 and be impeded by the cluster itself. Such a scenario 
could account for the coherent position angle patterns lo- 
cated to the north and south of NGC 2100, as well as 
the dramatic turnabout in the field immediately west of 
the cluster. As the neighborhood due east of NGC 2100 
would be partially shielded from such flows, one would ex- 
pect less coherent field patterns in this environment, as 
is observed to the east of NGC 2100. The 30 Dor com- 
plex, a rich site of powerful stellar outflows, is located to 
the west of NGC 2100. Fro m polarization measurements, 
iMathewson fc FordI (|l970b() noted strong magnetic focus- 
ing in the 30 Dor region. Thus we suggest 30 Dor should be 
considered as a possible source of outflows which influence 
LMC 2 and shape the projected magnetic field patterns 
we observe. 

A number of grain alignment mechanisms have been 
postulate d and, as summarized in the review paper of 
iLazarianl (|2003), it is likely that different mechanisms 
may dominate in different astrophysical environments, de- 
pending upon the local conditions present. Some of the 
proposed mechanisms include the Davis-Greenstein pro- 
cess, in which para magnetic dissipation by rota ting grains 
leads to alignment (jPavis fc Greenstei^ll951h . the Gold 
process, in which grains are mechanically aligne d via 
coUis i onal interaction s with a supersonic gas flow (iGoIdl 
[Ml E azariani 11994 |1997[ ). and radiative torques, in 
which alignment is achieved via the spin-up of irregularly 
shaped grains which scat ter left- and right-hand polarized 
light in a different wa y (iDolgin ov fc MvtrophanoyI 119761 : 
iDraine fc Weingartneij |l996: Dra ine fc weingartneij|199'^ . 
The LMC-2 supershell itself, if it assumed to b e a cohe- 
sively expanding body (e.g. ICaulet et al.l 11983 ). is only 
characterized by a n expansion velocity of ^^30 km s~^ 
(jCaulet et al.lll98^ . which is well below the supersonic 
gas velocity required for the Gold mechanical alignment 
mechanism. However, NGC 2100's proximity to both the 



30 Dor region and the winds of massive stars within NGC 
2100 suggest that local grains might interact with a more 
dynamic gas flow than that which characterizes the much 
larger LMC-2 region. As such, we suggest that mechanical 
alignment might indeed play a partial role in construct- 
ing the observed morphology of aligned grains in the NGC 
2100 region; clearly detailed modeling of the system would 
be advantageous to quantitatively constrain the various 
grain alignment mechanisms which could be operating in 
this dynamic environment. 

4.2. Location of Polarizing Region 

While we have interpreted the bulk of the magnetic field 
variability implied by our observations to be tied to the dy- 
namics of the inner layer of LMC 2, we now consider the 
possible influence of the HI sheets which en compass this 
layer in the proposed 3-dimensional picture of lPoints et al.l 
(1999). Based upon the derived tot al line of sight red - 
dcning for NGC 2100, Eg-v = 0.24 (|Keller et alJ 120001) . 
the standard rel ationship between polar ization and extinc- 
tion presented in lSerkowski et al] (|1975D . Pmax < 9 Eb-v, 
predicts an interstellar polarization of < 2.2%, in agree- 
ment with t he average magnitu de observed in our data 
set, ~ 1.5%. [Points et all (|1999D report the thin (80-100 
pc) HI sheets have column densities of ~1 x lO'^^ cm~^. 
This c olumn density impl ies a reddening value similar to 
that of lKeller et al.l (j2000l ) , hence a similar predicted max- 
imum magnitude of interstellar polarization, based upon 
the relation Nhi/Eb-v = 5 x 10^^ atoms cm~^ mag~^ 
(| Savage fc JenkinI |1972| ). Thus it appears that enough 
dichroic absorption by interstellar dust grains could occur 
within the thin HI sheet positioned in front of NGC 2100 
to produce the level of observed polarization. 

4.3. Summary 

We have presented polarization maps for a subsection of 
the LMC 2 supershell, namely NGC 2100 and its surround 
field. These maps show regions of aligned position angles 
on scales of 42 x 24 pc to 104 x 83 pc, attributable to 
absorption by interstellar dust grains aligned by projected 
magnetic fields. We estimate these projected fields to have 
strengths of 8-17 /iG, and stress that more accurate field 
estimates may be achieved by incorporating measurements 
which better reflect the interstellar medium properties cor- 
responding to our survey area. A plausible explanation 
for the observed complex field patterns is that outflows 
present within LMC 2, modified by velocity fields from 
NGC 2100, combine to produce the observed field pat- 
terns. The observed asymmetrical field morphology sug- 
gests the stellar sources in NGC 2100 are not the primary 
source of outflows shaping the observed fields. Rather, we 
speculate that NGC 2100 may serve to disrupt the path 
of large-scale flows moving eastward across LMC 2. We 
suggest that the 30 Dor region, observed to be a source of 
both massive outflows and strong magnetic fields, may be 
the source powering the observed field patterns in LMC 2. 

Finally, we considered a proposed 3-dimensional picture 
of LMC 2 in which two HI shells confine a region of hot- 
ter gas. We find the magnitude of observed polarization 
could be produced by aligned dust grains within one of 
these HI shells, noting that some mechanism must then 
impart the complex field geometry produced within the 
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inner gas layer to this thin outer shell. 
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Table 1 

Journal of NGC 2100 Observations 



Filter 


Obs. Dato 


Exposure Time 


U 


24 Nov. 


2001 


1200 sec. 


B 


23 Nov. 


2001 


240 sec. 


V 


23 Nov. 


2001 


180 sec. 


R 


24 Nov. 


2001 


180 sec. 


I 


23 Nov. 


2001 


180 sec. 



Note. — Note that the Usted exposure times correspond to the total integration at each of 8 wave-plate positions. 
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Table 2 

Summary of Magnetic Field Properties by Region 

Region # Stars Spatial Extent (pcj .Mean PA ((leg) FWIIM (degj a{LmiS) (iwl) B {fiG) 



A 105 73 x 177 0-90 

B 110 104 x 83 76 24 0.24 25 

C 88 63 x 75 122 37 0.26 23 

D 56 104x 63 94 22 0.20 30 

E 56 42 X 24 167 46 0.44 14 



Note. — 



Summary of the polcirization position angle variability across our field of view. 
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Fig. 1. — U filter polarization of 462 targets which have p/rjp > 3 in the vicinity of NGC 2100. Polarization vectors are overplotted on a 
0.5 deg2 DSS2 blue image. 




Fig. 2. — B filter polarization of 592 targets which have p/cp > 3 in the vicinity of NGC 2100. Polarization vectors are overplotted on a 
0.5 deg2 DSS2 blue image. 
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Fig. 3. — V filter polcirization of 661 targets which have p/<Tp > 3 in the vicinity of NGC 2100. Polarization vectors are overplotted on a 
0.5 deg2 DSS2 red image. 
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Fig. 4. — R filter polarization of 700 targets which have p/up > 3 in the vicinity of NGC 2100. Polarization vectors are overplotted on a 
0.5 deg2 DSS2 red image. 
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Fig. 5. — I filter polarization of 621 targets which have p/cp > 3 in the vicinity of NGC 2100. Polarization vectors are overplotted on a 0.5 
deg^ DSS2 red image. 
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6. — Section A of our field of view, showing the polarization of 105 objects with 0.1% < p < 3.0% and p/rjp > 3. We find the position 
in this region are concentrated at angles < 90° , possibly following a bimodal distribution with centers at 29° and 64° . 
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Fig. 7. — Section B of our field of view, showing the polarization of 110 objects with 0.1% < p < 3.0% and p/<Tp > 3. The mean polarization 
position angle of these stars, determined by a gaussian fit, is 76°. 
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Flc;. 8. — Section C of our field of view, showing the polarization of 88 objects with 0.1% < p < 3.0% and p/crp > 3. The mean polarization 
position angle of this region was determined to be 122°. 
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Fig. 9. — Section D of our field of view, sliowiiig the polarization of 56 objects with 0.1% < p < 3.0% and p/up > 3. The mean polarization 
position angle of this region was determined to be 94°. 
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Fig. 10. — Section E of our field of view, showing the polarization of 56 objects with 0.1% < p < 3.0% and p/<Tp > 3. The mean polarization 
position angle of this region was determined to be 167°. 



